Bradykinin decreases plasminogen activator inhibitor-1 expression and facilitates matrix degradation in the renal tubulointerstitium under angiotensin-converting enzyme blockade.
A number of experimental and clinical investigations support the notion that angiotensin-converting enzyme inhibitor (ACEi) and angiotensin II type 1 receptor blocker (ARB) compounds attenuate renal fibrosis. Fibrosis can be attenuated by either suppressing matrix formation or facilitating matrix degradation. In this study, drugs of ACEi and ARB classes were tested for their ability to facilitate matrix degradation in the kidney. A murine model system in which cyclosporin A (CsA) treatment for a specified period caused interstitial matrix deposition in the kidney was used. CsA was then discontinued, and experimental procedures were initiated to investigate matrix degradation. Benazepril, an ACEi, facilitated matrix degradation via the bradykinin (BK) B2 receptor on tubular epithelial cells in the kidney, whereas CGP-48933, an ARB, did not. In this murine model of CsA nephropathy under ACE blockade, plasminogen activator inhibitor-1 (PAI-1) expression was decreased in tubular epithelial cells, possibly leading to conversion of plasminogen to plasmin by plasminogen activator and subsequent activation of matrix metalloproteinases. These findings were confirmed in this study by measurements of plasmin activity, collagenolytic activity, and matrix metalloproteinase activities in the kidneys. In tubular epithelial cells stimulated in vitro, BK suppressed PAI-1 gene expression. All of these results suggest that ACEi can decrease PAI-1 expression via BK, thereby facilitating matrix degradation via activation of degradative enzymes to reduce interstitial matrix deposition.